preschools [1] . A part of that equality is seen in the number of JPC families, and it is particularly common in sweden, Norway and Denmark [2] . In sweden, around 40% of separated families practice equal JPC for their children [3, 4] . There are, to the authors' knowledge, no recent reports of the percentages of children with JPC in Finland and Iceland. While several Western countries, such as the United Kingdom, mainly practice single maternal care, JPC has become more common in countries such as Australia, Belgium and Canada [2, 5] . The practice of JPC seems to be on the rise in europe, since it is more common among young children and parents that have recently separated [2, 4] . The increase in the number of children living with JPC is one of the biggest changes in Nordic and Western children's living conditions during the last decade. Understanding how children fare in this increasing new family form is an important public health issue.
several studies have established that children with separated parents show a higher risk for emotional problems and social maladjustment than those with cohabiting parents, as reviewed by Amato [6] . reasons for this higher risk may be related to children's loss of social, economic and human capital after the divorce [6] . Also, pre-separation characteristics, such as lower parental relationship satisfaction and higher conflict levels, may contribute to children's poorer wellbeing [6] . Young children's development and adjustment of emotional and physiological regulation is influenced by their interaction with parents. Their abilities to cope emotionally and regulate their behaviour during stress are important parts of the socio-emotional development. Difficulties in coping with a living situation may be expressed through problematic externalizing behaviour, such as tantrums and defiant behaviour, or emotionally through sadness or anxiety [7] .
Theoretically, the concerns about the suitability of JPC for children of preschool age derive from attachment theory. According to this theory, young children need stability and predictability in their relationships with carers since their first attachment relations are still developing [8] . especially separation from the mother (often regarded as a primary attachment figure) has been interpreted as a potential threat to children's emotional security and hence their healthy development [9] .
several studies have shown that adolescents and children from around 10 years of age can cope well with the frequent moves and different family situations that is inherent within JPC families [10] . some of these studies also include younger children. In a review of the literature by Nielsen (2014), 17 of 40 reviewed studies included children aged 9 years or younger; the limited sample sizes do not, however, permit sub-sample analyses [10] . In two recent studies, children from 4 years of age are included, and parental assessments of the strengths and Difficulties Questionnaire are used as outcomes [11, 12] . Both studies show that children with JPC have fewer psychological problems than those living with only one parent, but they do not discriminate between different ages in their samples (4-16 and 4-17 years, respectively). Thus, the existing studies on school aged children cannot provide scientific guidance for how younger children fare in different living arrangements.
While there are a handful of studies that focus on preschool children exclusively [4, [13] [14] [15] , these have been criticized for low methodological quality, small sample sizes and limited generalizability [8] . however, these studies suggest that from around 3 years of age, children in JPC fare better or equally as well as those in single care settings, but the study of the relationship between psychological outcomes and living arrangements is far from satisfactory for young children. studies of children under 3 years of age are even more scarce.
Aim
In this study, we wanted to investigate psychological problems in 2-to 9-year-old children in the Nordic countries in relation to their living arrangements. We compared overall psychological problems, as well as externalizing behaviour problems, in children with JPC in the nuclear family and single care setting.
Methods

Data source
The Nordic study of Children's health and Wellbeing (NordChild) is a cross-sectional survey conducted in sweden, Denmark, Finland, Iceland and Norway in 1984, 1996 and 2011. stratified sampling based on age and gender was made from the total population of children. A postal questionnaire including information about the study was sent to the child's registered home address [16] . The questionnaire was directed at the parents, but if they found it appropriate, they could fill it in together with the child.
Participants
The study used data from the 2011 version of the parent-completed survey with an overall response rate after reminders of 48.8%. This response rate is similar to those in, for example, The Norwegian Mother-Child cohort and The Danish National Birth Cohort. The sample in the current study included 3814 2-to 9-year-olds. however, 20 parents did not state the child's living arrangements and 132 did not complete the outcome measure. Therefore, the final sample was a total of 3662, including 694 from sweden, 721 from Iceland, 698 from Norway, 739 from Finland and 810 from Denmark. ethical permission was granted from the ethical Permission Boards in each Nordic country.
Categorical variable
living arrangements were based on the parents' answers to the question 'with whom does the child live?' and categorized into nuclear families, JPC families and single care families. The category 'JPC' consisted of those who had answered 'the child has joint physical custody' or stated that the parents were separated and that the child lived with both parents with a specified frequency of days in the other parent's home of 145-220 days per year or 12-18 days per month. The JPC and single care groups could consist of a single biological parent with or without a new partner. In this sample, n=3207 lived in nuclear families (always together with both original parents), n=152 in JPC and n=303 only with one biological parent. The questions were completed by the child's father in 22% (n=34) of the JPC, 14% (n=443) of the nuclear and 7% (n=22) of the single care families.
Outcome measures
We used the strengths and Difficulties Questionnaire (sDQ), which is a widely used instrument that includes 20 items on psychological problems measured through the subscales: emotional symptoms, conduct problems, hyperactivity/inattention and peer relationship problems, with subscale sum scores ranging from 0 to 10 [17] . It also includes a five-item subscale on prosocial behaviour. The main outcome measure in the present study was the total sum of scores for the four problem scales (ranging from 0 to 40). A high score indicates more psychological problems. A secondary outcome was to only look at externalizing problems via the conduct and hyperactivity/inattention subscales. This second-order subscale has been shown to have good convergent and divergent validity [18] . The Cronbach's alpha for the total sum score was 0.63, for the externalizing sub-scale 0.76 and for the separate sub-scales: hyperactivity 0.76, emotional 0.58, conduct 0.50, prosocial 0.68 and peer 0.52.
Covariates
The covariates included gender of the responding parent, child age and gender, the Nordic country the child lived in, parental educational level and the child's national origin (Nordic/other country).
Statistical analysis
sociodemographic characteristics were presented as numbers and percentages and child age as mean and standard deviation. Mean values and standard deviations (sD) were calculated for the total score and for externalizing behaviour, as found via combining the subscales conduct problems and hyperactivity of the sDQ. linear multiple regression analyses were used to calculate B coefficients on the total sum score of the sDQ and for externalizing problems and those results were compared with the three living arrangements: JPC, single care and nuclear families, with JPC as the reference group. Model 1 adjusted for gender of the responding parent, child age and gender. Model 2 further adjusted for the Nordic country the child lives in and Model 3 additionally adjusted for parental level of education and the child's national origin (Nordic/other country). A total of 3662 children's data were analyzed in these three models. The intraclass correlation for the Nordic countries based on the sDQ total was very small: ICC=0.0145. This means that only 1.45% of the variance in the sDQ total exists between countries. We therefore chose to conduct linear multiple regressions instead of twolevel analyses.
results
Descriptive statistics
As shown in Table I , most of the children (87.6%) lived in nuclear, 4.2% in JPC and 8.3% in single care families. The vast majority of those in single care lived with their mother. Parents in nuclear households more often had a university degree compared with those in JPC or single care households. While the share of boys in nuclear and single care households were about equal compared to girls, more boys than girls lived in JPC households. Few parents were born outside the Nordic countries − 3.1% in the nuclear families, 4.7% in the JPC families and 3.7% in the single care families -and this proportion did not differ significantly between the three living arrangements. sweden had the most children living in JPC, and Iceland had the least.
As shown in Table II , children in nuclear families had the lowest mean scores and those in single care households had the highest for all problem subscales and for the total score on the sDQ. Children in JPC families scored in between those in the other two family types. Children in single care families had the lowest mean score for the positive prosocial subscale, while JPC families had the highest.
The multiple linear regression analyses of total scores on the sDQ showed that children in single care families had more (B = 1.08, 95% CI 0.48 to 1.67) and children in nuclear families had less (B= −0.53, 95% CI −0.89 to −0.17) symptom loads of psychological problems than children in joint physical custody after adjusting for child age and child gender (Model 1, Table III ). Further adjusting for the Nordic country (Model 2), as well as parental education level and being born in a Nordic country (Model 3), did not substantially change the different patterns of sDQ scores in relation to living arrangements. The analyses thus show that children in nuclear families had fewer psychological problems according to their parents' assessments than those with separated parents. similarly, children in JPC had fewer psychological problems according to their parents than those in single care families. The effect size on sDQ total score of living in JPC compared with single care was d=0.24 according to Cohen's effect size. This indicates a moderate effect of living arrangement on children's psychological symptoms [19] . Boys had higher sDQ total scores than girls (B = 1.01, 95% CI 0.71 to 1.30), while child age was a trend in Model 1 and Model 2 and became significant in Model 3. here, older children had fewer reported psychological problems (B = −0.08, 95% CI −0.15 to −0.02) than younger children. In Model 2, children with parents with a high school (B = 0.52, 95% CI 0.20 to 0.84) or less than a high school (B = 2.54, 95% CI 1.83 to 3.24) education level were reported to have more psychological problems than those born to parents with a university education. Also, having parents that were born outside the Nordic countries was associated with higher symptom loads of psychological problems in children (B = 0.95, 95% CI 0.10 to 1.80), as was living in Iceland (B = 1.04, 95% CI 0.56 to 1.52), Finland (B = 1.47, 95% CI 1.00 to 1.95) or Denmark (B = 0.56, 95% CI 0.09 to 1.03) compared with sweden (Model 3).
The multiple analyses of children's externalizing problems in Table IV show a similar pattern in relation to living arrangements as children's total psychological problems. however, after adjusting for sociodemographic confounders, the externalizing symptom load for children in single care households was no longer statistically significantly different from children in JPC (B = 0.38, 95% CI −0.01 to 0.77), while children in nuclear families showed less externalizing symptoms (B = −0.28, 95% CI −0.52 to −0.04) than the children with non-cohabiting parents.
Discussion
Using nationally representative data that was gathered simultaneously from the five Nordic countries, the current study sought to cross-sectionally assess parents' perceptions of their 2-to 9-year old childrens' psychological problems, with particular focus on the child's living arrangements. Children in joint physical custody, living more or less equally with both parents, suffered from less psychological problems than those in single care after adjusting for covariates.
The findings of this study outline a similar pattern among young children as those reported for school aged and adolescent children [3] . Children in JPC are in an intermediate position between children in nuclear families, having the least, and those in single care, having the most problems, as shown in earlier publications from our group as well as from other research groups [11, 12] .
since young children are more heavily influenced by their parents than older children, living with both parents may shelter the child from the losses previously described as associated with a parental split up [8, 9, 19] . It has also been argued that continuous and frequent caregiving is necessary for a parent to develop sensitive parenting adapted to the unique child, and JPC may increase parents' possibilities to develop that [20] . earlier publications have shown higher life satisfaction and lower risks for mental and physical health problems in parents with JPC compared with single care [11] . since such factors directly affect children's psychological symptoms, this may help to explain the associations found in this study [21, 22] . Interview studies with older children have shown that JPC may impose hassles such as long distances to school, friends and leisure activities [23] . since younger children rely on their parents for such logistics to a higher degree than older ones, it is possible that the hassles of moving between homes are less burdensome for them. Taken together, the results of this study indicate that the potential stress from living in two homes does not add to the potential emotional problems from having experienced separation or divorce of parents.
The critique against the practice of JPC has, on the other hand, mostly been targeted at families with preschoolers and young children [8, 9, 24] . Young children are assumed to have a greater need for stability and continuity with a predictive caregiver than older children. Child experts have therefore been cautious in advocating this practice for young children since it implies frequent separations [8, 9, 24] . The intense debate about young children's wellbeing in JPC has had consequences for public policy, family legislation and court decisions on individual children's family forms, despite the scarcity of high-quality studies [8, 9, [13] [14] [15] 24] . however, the results of this study do not confirm such concerns, as children in JPC families fared as well as or better than those living with only one parent.
since JPC is an increasingly common living condition for children in many Western countries [2, 3] and concerns every tenth swedish child aged 12-15 [3] , empirical knowledge of children's wellbeing in relation to living arrangements is important from a public health perspective. Factors that are affectable, such as who the child lives with when their parents do not live together, are especially interesting in public health studies since they can influence policies and public opinion.
Methodological issues
We had the advantage of using a nationally representative survey conducted simultaneously in the Nordic countries with a well-used and validated outcome measure on psychological problems. The relatively Table IV . linear regression models of externalizing Behaviour via the sDQ subscales conduct problems and hyperactivity by living arrangements, sociodemographic variables and Nordic country (n = 3662). large proportion of children in JPC in the Nordic countries allowed us to assess associations between living arrangement and psychological problems for 2-to 9-year-old children. however, the external loss of the survey was high and may be biased by a selective attrition of families with low socioeconomic resources and migrant background. Accordingly, our results should not automatically be generalized to these disadvantaged families. The inclusion of children from 2 to 9 years of age is a considerable strength of this study. research on the wellbeing of children under 10 years of age in relation to living arrangements is scarce, and previous studies include non-representative samples or children who do not share their time between their parents' homes in the JPC category [10] . hence, our categorization of JPC as spending 40-60% of these young children's time in the respective parent's homes is a considerable strength. Due to the small sample sizes, we were unable to conduct interaction analyses of the different age groups. The general results of this study can therefore not be applied to children's specific ages.
The findings of no statistically significant differences regarding externalizing behaviours between children in the two post-separation arrangements are interesting, as they might indicate that younger children show more problematic behaviours after a parental separation, regardless of family form. In this study we could not include a measure of time since parental separation. Due to the relatively low age of the children, it is possible that the parental separations were recent in time, and children may not have had time to settle into their new family form. It may however be possible that the proportions of children in JPC and single care did not render sufficient statistical power to detect potentially significant differences between these groups regarding externalizing symptoms. Furthermore, it was not possible from available data to show if the post-separation parents really lived alone with the child or had a new partner. The identified difference between children in nuclear families and the two post-separation family types is in line with earlier findings of children regarding behavioural adaptation [20] [21] . These studies of older school-aged children and adolescents show that risks for externalizing problems and risk behaviours are lower for children in JPC than for those in single care families. Our finding thus needs to be replicated in order to determine whether it could be a temporary reaction in younger populations or something persistent for externalizing behaviours.
The instructions for the questionnaire were directed at the parents and due to the low ages of the children we assume that they were not involved in answering the questionnaires. This may bias the answers since parents with mental ill-health may assess their children's behaviour as more problematic. These results are, however, in accordance with publications where school children themselves have answered the questions (3, 21) . There may also be a gender selection among the responding parents. Fathers who are engaged in parenthood are more prone to participate in parental surveys than those who are less engaged [25] . Fathers with children in JPC often are more involved in parenting on an everyday basis compared with families where children live only or mostly with their mother, and more fathers with children in JPC completed the survey (n=34) compared with fathers of children in single care (n=22).
Despite being able to control for parental characteristics, such as country of origin and educational level, the cross-sectional design of this study implies that our results may still be affected by family factors not included in the data collection. Possibly, there may be a selection into different family forms and pre-separation family characteristics may influence children's subsequent living arrangements. Parents who divorce suffer from more psychological problems and have poorer socioeconomic circumstances than parents who stay together. Obviously, they also more often have conflicts and relationship problems that precede the separation as well as higher risks for post-divorce conflicts and difficulties when agreeing on children's custody and living arrangements [11, [26] [27] [28] . since the effect size of post-separation living arrangement was moderate, it is plausible that family factors beyond those assessed here have an effect on children's psychological symptoms.
This study design does not allow causal interpretation and it is possible that children who suffer from psychological problems, even this young, are at greater risk of experiencing a parental divorce and end up living with only one of their parents. Future studies should preferably include longitudinal data with more detailed information on custody and living arrangement histories.
Compared with single maternal care after a parental separation or divorce, JPC is more common in the Nordic countries than in other Western countries [1, 2] . since children's psychological problems, as well as parents' wellbeing, may be related to social acceptance and the commonness of their family form in their everyday context, the results of this study may not be generalizable to young children in environments where JPC is less common and potentially less accepted and acknowledged. It is possible that effects of JPC vary by country contexts. Further studies, with larger sample sizes, are needed to investigate these patterns using a two-level design.
Conclusions
Young children with non-cohabiting parents suffered from more psychological problems than those in intact families. Children in joint physical custody suffered from fewer psychological problems than those in single care families, while externalizing problems were similar in the two post-separation groups after adjusting for covariates. longitudinal studies with information on family factors before the separation are needed to inform policy on young children's post-separation living arrangements.
